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[ftSJ^Sl 98-025935 
[SSJ^XH 1998/06/30 

[S*S°1 ^SS] £B HI LH ( in vivo) M±& S^steOI tl^m §§ 

SSOIOili! 

[sj-goj a novel human thrombopoiet in mutein 

[SSSSI Dae Woong Pharmaceutical Co., Ltd. 
[CHHXU £M£ 

12004089 

135-090 

l^±] AHS^AI ^'d^? M&m 163-3 
[^3] KR 
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[^si o\mm 

[CH£I£J3H1 H360 

[ SJ §Jt & s. 1 02-3453-0507 

[?SSj£] 135-080 

l^-±] Aigs^ Al ^y 1 ? ai^S 642-16(^X16^01* II 805s) 

CHUNG , J00 YOUNG 
[^EJS^fflS] 651221-1403013 
[?SSS] 463-060 

[^±] &ferAI ^g^? OI0HS a^OrSfS 210e 1204S 

i^m KR 

[g^^S] PARK, SANG KYU 
[^EJe^SiS] 700813-1010013 
[°aS5] 131-141 
l^±] AHS^^AI m^=P- ^1S 177-3 
[^Sf] KR 
[itSXU 

JU, SANG MY0UNG 
[^EJS^SJs] 670228-1074410 

463-010 

i^±] sjie a^Ai ms? sirs a^somm 4oss 401 s 

[^31 KR 



218113 

[§g^g] AHN, HYEA KYUNG 
[^EJg^Ss] 711007-2231718 

463-060 

[^±] gyAI ^g^? 0IDHS OlOHSi^OHim 609S 1305s 

[5*31 KR 
[SIS If] 

LIM, SEUNG WOOK 
L^aJs^ffls] 660311-1030117 

461- 160 

[^±1 &£AI ^S 1 ? 2024 ^OHUM 106S 702s 

[5*3] KR 

[g^&S] CHANG, WOO IK 
[^ais^fflS] 700412-1626117 
[?@g!l] 463-500 

l^±] 3}|SE S^AI gg? ^DIS 202 ^XDmS HXIOHim 213S 104S 

kr 

[^S&S] oiss 

[SS^g] LEE, BYOUNG KWANG 
[?&Ji^ffl2] 681025-1467113 

463-500 

l^±] &^AI ^g^? ^DIS .110'»eHH8 502 § 1003S 

KR 

[gSSS] PARK, SEUNG KOOK 
[^BJi^Sls] 630327-1253727 

462- 120 

l^±] S^IE &J=UI Sc!^ &CH§!S 61 19-4 6*sOHBM 409s 
[5*3] KR 

[ge&sj KOH, YEO WOOK 

[^SlS^ais] 630926-1057011 
[°@»]S] 463-050 

l^±] a^AI gg^ AHe!S Ala 126S 601 S 

[^2J] KR 



imm mmm *ii422°i ^3011 °\mo\ ?i£i aoi m&muo. 

□ £I2J 01 Sal (21) 

Whm^i hi602°i ^soii °]6K)i ^01 ferns §?iuo 



CHE.I&J 

[;|gfiS] 20 B 
[^£}SS!£] 24 H 

[^tja^ssi 0 a 

[feJAFii^S] 8 m 

imxn 418.000 a 



OIS!°l (SI) 



29,000 SJ 
24.000 SJ 
0 S! 
365.000 S! 



ES) 2| 1§ 

2. MSJAi ^g. fiOfAi. S AH AUK E3)§ SSSfe FD« 1 

3. ?!gJS(S! § a^S) 




t^^r -tlT?-^: HQ Mfli°l <H]^ (human thrombopoiet in, «1 'hTPO'^ <^ 
-fK£*fl ^ n£) ^lS^^oll ^-5.5-, ^^l^A^fe -fr^^> ^Hit «o v ^^- 

5. ^^^j hTPO^ 164 ^ o}d]^aVo] o\^7]\\_-Qr o}^s\-^\-^\ O.S. ^l^S} 0 } ^^llr 
£°JtA^ ^8^IIifl(/ji vivo) €4i^r fA'lTt a 7 l^ IHMl^ Ajfl-O] 

hTPO ■frS.afl* Wla^ ^ojxioil irj-s. ^Jfr #4i^ -fj- 

£ 7 



1 



i n vivo) Hih^ ^ ^Mjj-^l ^S-^^Q -fr^l 

S. 1^ ^ ^ i^S^<Si!l °l-g-£M #<£l^ 0 l hTPO cDNA-t- 

^ s\-^4r 

1 : ^i<I 1^1 2 : -HI 2^ ^l^*!]; 

N : N-^l^; C : C-^llHfl; 
S : *]=v& 

S. 2^ #<3^ 0 1 hTPO -fr^i*}-!- ^l^^Bl P BlueBac4°11 

S. 3fe ^191^ hTPO* *^|^ P CDNA3.1 *S|eH ^<a^ ^s^- P CDT «|eH 

ttlo] hTPO cDNAH- ^# ^15. ^-8: S.^] 

5. 4-& M-07e *fl3E<^H e}-^ hTPO -R-£^l^ % 

S. 5£r ^<3^ hTPO^r n}o_^5.j=LB] u 0 >^^ «vfl 
(773 Wvo) SA>Sj-<^ 

^ 6^ *11i°lH *t*LQ hTPO -fK£*U-I- 36 /ig/kg^ ^s^e) ^ 
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£ 7^ -§-# >flX<HM hTPO -H-i^ll- 10 ^g/kg^. ^^1^: n}-f ^3.-^ 1 

[^o] spa] 

(human throrabopoiet in, °}%} 'hTPO'^. ^th) -fr^l ^ ^lS^^l 

-fHS*} ^12:^- u o v ^ ^^1^ hTPO^l l64«i oH^a}- 
91 ^l^r§H M-I- -tlTr^l hTPO -rf^l , 

ZLBIjI °l#^r °l-§-tt hTPO -fKE*1)£] ^l^i^-^ ^1 

thrombocytopenia)^ ^Mlit^H ^fls^ lld^ ^^]it«1 ?m=?- #5. 
^7> ^f^sMl -R-^-S]^ ^ *g o_g_*\ t 7>^£- &m 

A>^H OIH.^ A]Z]-*V £.*fl 7 > ^J7 ^14. 
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-fr<a«MI A}-g-ilj7 ojcf. ^14 o]^ ^o\] m^^l ^ll^>7> 

^-^1^ ^-^H <fl°l2: «>o]E^ t£fe W>o] ^-o. ^ ofl ofl A] -fi- 

H-E|-ifljl, ZL ^fe # SEfe ^^§^\JL ^-til^lfe tg-cj^^o] JlL»Ji3. 

^H^Cthrombopoietin, o]*} 'TPO'^ <$$■&)*]} ^s>^ SM^l, TPOfe 

^ti^ ^^"S: -R-.E.SM ^rl- ^7>a] ^lcf (Lok ^, Nature, 

369: 565-568 (1994); De savage Nature, 369: 533-568 (1994)). 

TPO ir S^-^.5.o]oi]^(hTP0)^l 1994^1 ^2:5. cDNA ^Efl^. 

(Lok Nature, 369: 565-568 (1994); De savage Nature, 369: 533-568 

(1994); Miyazaki Experimental hematol., 22: 838 (1994); §1^-711 

95/18858JO hTP07> %±.^ S^S}^ 7l^-g; £jl °)-g-<5>a} 

(Murray Exp. Hematol., 26: 207-216 (1998)). 

hTPO^ 7fl^S>Jl^]. <S^°1 ^^M] ^sjJI 9X$=$] 

°)^= 3.7]] 37}*] ^*gSLS- &t}. 

hTPO^- *1|3.ifl<*IM 35371]^ ^nl^xvo.s. ^€ ^, 2l7fl o}nl 

ir^^j a]zl^- A]<go] ^ej^Aj 3327fl^ oj-oli^AVo.^. ^r^^S. >11 



2.£\S. ^-tijs]^ tg-^-«fl^o]rf . hTPOfe 3^ ^7>a] 7l ^ ^<y*} 

°1 oflelE^^oloilEqCerythropoietin, EPO)^ #tHJ-§: £JI 

hTPO^I M-Bftflfe Jf^o] ^-g- 15l7fl o> D ]icA}- A^jjf, hTPO^ >*fli<q , 

Atf ^-9-3: e^-g: *t$= ^JA^ 4^3^ ^>7l A]<*-g- ^st\& C-#^ 

^-^oj ^. 7 H ^M^KEaton £xp. Hematol . , 25:1-7 (1997)), 

ol&|*V ^<SH hTPOl- ^i^M^lfe- ^«l*f| «J-^^r, hTPOS] ^-^» ^A|7] 

°133b ^ < y-^](Aragen)A]-^ hTPOisi^Mi^l: 1-151), hTKW^H.it'ii 
1-174) -B-^^l^- hTPOies^ N-^oll *fl*1.2.id-2H41-§- ^7}a1^1 -fi-S.*fl# ^2i^<& 

hTPO %^o) *\?>}Q %SLS. i^BBdW^l ^-*l*7fl 95/2674631, ^-afl^-SI^- 

7fl *fl 95/2549831). 

SE ^^^(Genetech)^ ^-f N-^ieHl °H*l-°-\I-8: ^7>^- hTPOiss -n-E.*fl-I- tfl^ 
<HH ^1*1*1 ^l2:s:>^Jl(^l^-5l^-7]l *ll 95/ 188583.), 7l ^(Kir in)A><2] C- 
^cHHfl-^ ^a]5[1 a}£) -^-^Sf hTPOiesMl^ ^ o>p]^a>^- *} ^a] ?1 7^ ^ 
£fe -frS. ^flSSl-^A^C^- »)^-*)^-7l| ^195/2191931), ZL <2H 

a^ifl^^CZymogeneticsMX^^- *)^7fl A 95/2 192031, ^-^fl^-^j^7fl 95/ 17062 
Jl) ^ *13*|(G. D. Searl)AK^msl#^ A 96/2388831)^- ^ ^Tl^r^lM 
TPO^l C-^-^l- l^Al^l o-^^-g- afl^SLS-M-, s.-f- /Jaflifl 

^ ^<£^ hTPOofl til si] ^db^ aJa^^o] -o^^- -fK£*l]-I- ^fe^lfe- ^sfl§>^ 



^-ir hTPOies-PEG^- hTPO ^*\] # 31 # 3 # 
(polyethyleneglycol , 'PEG'S. ^HO-i: ^j-S}-^ -B-£^)# 
(^l^-sl -g-7fl ^195/26746S). 

*fl^ *)*b ^ ^(folding)^ *||ifl *&°] a] 

i^#-g-°l^jl^ 91$: ne|JL #^oflo^ -ol 

M-B^.^r iSI- PEG7> hTPO ^ofl -f-7V^ nfl Bl-irS. -^sq^l ^op 

£ tg-^j^-Sfe hTP(H S^-g-^.^^ hTPOSl ^7}a] ?l j7*} ^ 

ol^^- ^ASAi <a-^]A>^- hTPO# ^-Jl^-fe cDNA^l Xife Sj-^j ^7l# ^1 ^ ^ 

C-^^l ^€ 17471] o}nl^Aj-o_^_ hTPOol) N-MH 

M- o]^- h^sh f7}^ hTPO -R-51^-1- ^ISsVjit.} ^sa^-C^^-*!^!! 

^196/2549821) . 

^'iS^^T^fc M*}^ hTPO* &JL hTPO^l ^ifl 

-I- ^^7> «m- ^7}^ hTPO ^, /. Biol. 
Chem., 273:256-261 (1998)). 

ZL&li-l- %%Q&t fi.-f- hTPO Ht} %^ol -frs}^ o_S. ^Tii 14 



#7HH w}<2}- £o] ^-§-^3 *^o] t£>£-£ hTPO -B-£^l# ^e] 7H « c >^ 

7fl ^JL^r *|-sa^-M- S-t Q^S-^ ^5j|vfl ^€ hTPO 

^ ^A>^o] Aflfl £fe e elj^i^ o>d]^a]-6] AV^ofl 0-°!^ ^iflsj-S}- 

ofl N-££H $X^\. 

^3 SH3-$*r £-«H Sl-fe £0.3. 5£-^, ^ 

#*t-^ ^ ^ ^#^^4}"^ ^°fl °i^^r ^r( Jenkins Mature 

Biotechno logical., 14:975 - 981 (1996); Liu 4cf. TIBTECH., 10:114 - 120 
(1992)). 

ofl^.*) o]^V olE]^l-l: #f r (human interferon- r )^- ^r^^ 
(glucose transport protein)^ ^-f N-^^fl S-^^fe °\v\bz.*V 

% o> n l i^^-S. *j ^ °.3.*) ^^7} £^3*1 **r£.-^- §>^*-°fl, 

^ ^^Ir i-fB]-#tKSareneva ^> Biochemical J. 303:831 - 

840 (1994); Asano ^, FEBS, 324:258 - 261 (1993)). 
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s^fl ^l96-25498Ji; ^, /. Biol. Chem., 273:256-261 (1998))-I-°1H ^ 

o]^ u><2f ^-ol xg-ifl7> ^V^S^l^ #^£1 ^#1^ $M§£. %.<&*§£.^ 
^sl-^rf . n^A-] tg-ifl 7 > ^7}^. AS.^ t&^S) %^o] #7>£l7l 4)*J-d| 

cf^l-Tll $HI-§- 164^ o>n]i^x]:«y o> 

=.7] vl-g; o>^^-e|-^l o.s. hTPO ^-£^1)7> ^^-Tfl^ 7]#^ r\s_ hTP0 -fj-s.^] 

^3 ^<£^ hTPOofl al^fl ^^§>7fl ^tfl ^db^: ^^^S: ^-Bj- 

-MtfK/i, v/vo)°1M -«^%.^o] hTPO JitJ- Afl^. 

£ hTPO -B-^^ll- afl^tH] =L ojcf. 

•& ^"^^r hTPO ^ 164 # ^V^^Al-ol o>2 7 lid^- o]-^^^^ O. 

S. ^l^r^H ^ifl-S- £.«a^-6.S.^ >$*1M(/7J Wvo) hTPO 

a. ^7} hTPO #51 -fHS*]--!- ^l^^. 

#7] ^^Hl rf-g- o] aie]^ ^ ^# 

^^^^§>JL ols^-^l <a^*l ^^^^r^ll- «H*HH afl^SH hTPO 
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31* hTPO -fr^l ^lS^-Sr 

iL ^Tg^- ^i<g^ hTPO^l 164 ^ °> n l i^^l^l o>=.7]\l^- o}-^5^e|-^l ^l^S)-^ 

Ml- ^^tfl(//7 v/vo) ^*H§°1 hTPO 4K5^1-I- 

hTPO ^*f-$7} N-M7> £.<g^-^ Slfe oM^e^-x- 

^ltl(Xfe Sffll: ^1-2]^- <>r n l A-l<gol §>M- o]aJ-o] ^Dli^AV^ 

*ho^*] *£$\7\ §>M- £fe ^ 7fl S.<g^ ^Bi ^-ff^ hTPO -fK£*ft» 2: 
i 1 ^!^ o.^- hTPO^l i%^7\ ^7>^ hTPO ^1^3^-7] 

$|*H ^-^^ £4)>&-8-( over lap PCR; Cheng ^- , PNAS, 91:5695 (1994)) 

°fl Jf-fl-SM (site-specific mutagenesis)^- ^"Sll^l 

hTPO^l 6>b1^aVo] hTPO ^-^7># ^-^s>^q-(^ l $-3£). 

7l^<i^- i^Jl zl A-]<§-g- ^^o.s 5'-^^- 3 ' -^^-^ hTPO -fr^*}^ ^71 

^•i^^l sfl^Sl-fe ^ 7flSl <g7l7> & ^ 43r^ ^ ^Vb)^^ ^1^-^)°1^. 

IS. 1] 
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> J rig 


40429 


OO XT 

29-N 


r~ i /^/^ty^t r^pTY^nr TV^r*rr* TY^TYT* O 1 


29-C 


5 ' -ACAGG GCAAC ACCAC AGCTC-3 ' 


40430 


30-N 


5*-CTGCA GAGTT TAAAC GGAAC CCAG-3' 


30-C 


5 ' -GGGTT CCGTT TAAAC TCTGC AG-3 1 


40431 


31-N 


5 1 -AGAGG GTGGA ATTCC CTACA AGCA-3' 


31-C 


5 1 -TGCTT GTAGG GAATT CCACC CTCT-3 ' 


40432 


32-N 


5'-GGGCC CGGTT GACGC AGA-3 ' 


32-C 


5' -TCTGC GTCAA CCGGG CCC-3 ' 


40433 


33-N 


5'-GGACT AGAGA CGTGT TGCTG GGGAC-3 ' 


33-C 


5 ' -GTCCC CAGCA ACACG TCTCT AGTCC-3' 


40434 


34-N 


5 ' -GCCAG AACTA ACGGA TCTGG GCTTC-3' 


34-C 


5'-GAAGC CCAGA TCCGT TAGTT CTGGC-3' 



PCRCoverlap PCR)£r, ^^^.S. hTPO cDNA -fr3i*>7} 9X$= 
5] ol-S-^jBl pBlue404(tfl^: 1 ?l^- ^1 97-7512^)1- ^^SLS. sr>Jl hTPO *1 

C-Al^^f hTPO C-V£& *U}3fl-^» ^^-^ f^S-E-^r -*i<l 2^ #S)al 

o}n] i^A]. o] 7 } <£o]\£ <g7H1 -tjUfl-i- ^t!r hTPO cDNA -fr^ 

^7] fl«H, ^-71 _£t*]^ PCR ^^A^. S>J1 ^7} Ail 1 ^ Ail 
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o] 1078 bp^ ^71^1 -f-^* itsffe hTPO -fi- 

£*fl cDNA# *fl2:s|-£4(:E. 1 

^7} hTPO cDNA# if-^^ *\}^7] 

^ hTPO cDNAl- ^^Hb ^l^^ji °] ^ 

^3 £.3. ^1^] ol^^B] p BlueBac4^ hTPO -R-*l*)-i- ^Sj-j^ BglU 

^ £coRI^.^. zfz]- ^^-sl-Jl T4 DNA 7lH^(T4 DNA ligase)3. ^s]-^ ^ 
hTPO -frS.*fl -B-^*}-!- ^S}^ ^l-S-^El# <y^t^-(3E 2 ^-S). 



[5. 2] 

hTPO -B-i^l cDNA» S^Hr °l-§-^El ^ oj-n] ^a> A^sf -fr^U} A] 







<§7l ttlOl 


pBlue29 


U 'R U 'N 


AGG -+ AAC 


pBlue30 




CTT -*• AAT 


pBlue31 




GGAGGG — GGGAAT 


pBlue32 




AGG AAC 


pB 1 ue33 




AGAACC — AACACG 


pBlue34 




ACTGGT -»• AACGGA 



oj^rfiBll- -g-#^la°11 ^^^^1^1 71 ^s}<^ i-R-g-§->H13. t^el!- 

^■^l^O-S. ^<£l^! hTPOS- -§-^1^ P CDNA3.1 ^)eH1 pCDT 

^7l2] hTPO -rr^l -R-^i7.>^- S^-S>fe ol^^E] pBlue29, pBlue30, pBlue31, 
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pBlue32, pBlue33, pBlue34# *fl^!;JL4i Nhe I ^ EcdRl^-S, JL T4 DNA 

^ol^o] z^S. ^^s-H ^ hTPO -fK£*fl ^^M- S^Sj-fc -^#^15. ^ 
xW-E. 3 n3 
13. 3] 

hTPO cDNA# -g-i-MlS. #^£1 ^ oj-ol^A]- A-j^jzf 







<g7] ^o] 


P40429 


u/ R _ ixr N 


AGG -+ AAC 


P40430 




CTT AAT 


P40431 


140q14/q ^ 140q14/j^ 


GGAGGG — GGGAAT 


P40432 




AGG -* AAC 


P40433 




AGAACC -» AACACG 


P40434 




ACTGGT -* AACGGA 


P40435 


P 40404 + p40414 




P40436 


P 40404 + p40416 




p40437 


P40411 + p40414 




P40438 


p40411 + p40416 




P40439 


p40414 + p40416 





°1 «fl, -fH£ ^ ^l^sH (degeneracy) °11 7l^l«>^ 5. 3°fl E.*\Q DNA 

hTPO ^l^^Cr. 
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€ hTPO -B-^^l ^"^^El p40433<H] ^«fl •t*!^ hTPO ^-t^flfe 5^ o}*]}^ 

# ^r^tH *r S^-. 1:^ #^^B] P 40433^ ;§ -f -i-^o] 7 > Jt^s]^, 

^ hTPO^l ^ 7H <g GAACCT7V ACACGTS. «>¥]7ll ^l^-Jl^i Afim$\ 

t^tf]^ P 40433^r ^l^JL^ Afims, £bg-A| ^ 

£^ ^ ^"^^r hTPO ^ ^ ^-^H] £<g*>7l ^sH #7l hTPO -fK£*H 

cDNA» Ifs}^ t^Ej-I- °l-§-§!-^ hTPO ^-^^S] t}-g- j=l -Sf-iflo] ^n]^ 

^3 hTPO tt^I -fH£*]~I- i^-s-}^ -§-#>*fl5L ^r^^jEl ^ ^jtbJL 

hTPO -B-S^l -fr^M" #^«]Bll- ^fecf. Zl o}j^ ^^B] 

p40429# ^b)-Jl4i Nhel % BsjM I *L&^ u7 Arg-» u7 Asn^l <>H^a> ^l^Hf 
^ 7> DNA ^€-§- ^-sl*>i, I^^B} p40431» ^l^Jli: BsjM I ^ £su36 I 
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S. 147 Giy^ 147 Asn^ o}^^ z\&*f-$\7} DNA ^ 

pCDT «]b]# BsjM I ^ Bsu36 I £.5. lI^Ka <>ll-g- <g^X|^ o_^*l 117 Arg-^ u7 Asn^- 
147 Gly-^ 147 Asn^ ^ o^i^ «-^ 7 > 51 ^ ^* r !- 51 p40435 

-1- 3 

^■7}o\}^\ ^5:^ ol-g-S]-c^ hTPO -B-S^ll: ^"^S>fe -SM^S <8^*l$ib 

^■^H^-S -8-71 M^l- B\3L^^ w 0 >^^r ol-§-«>^ ^#^11^ CHO/K-H 

zl-zj-^l hTPO -fr£^l# ^SRr -g-#>HlS ^^^-I- 
t^Hfe CHO/K-1 °l-8-*l-Sa£A+, °H1 ^-^sl^ 3£r o>M 

31 t}€- ^l-g-^t ^ CHOMhfr(-), BHK AflS. ^-§: ^-g-§>^ ^ 

ol «>^*|.c|-. 

^^^^r >M1 3.^-1- ol^-ofl ov^o] CHO K-l/p40429, CHO K-l/p40430, CHO 

K-l/p40431, CHO K-l/p40432 t-^-S. ^^S>31 o] ^ CHO K-l/p40433* ^-^71 ^-7l 
^ -fr*l*h£-3 (Korean Collection for Type Cultures, KCTC)^1 1998^ 6^ 17U 
AS. 7]^<^v\(^^SL : KCTC 0495BP). 

#7l -g~§-^3. ^^^fl-I- afl^H °l^-r-^ ^-^a^M hTPO 
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#7] CHO K-l/p40433-g: Hfl^sH hTPO *1<I 5^ o>n]^A> ^<g-g- 

^■7} hTPO -ft-iE.^-1-g- *m olS-ofl tcj-ef 40429 vfl*l 40439^. 

^^e>ji oi^o] Al^iflOyj v /fro) <$#*H5J SM3-§: 2:^1-7] flsH T^^S. 
^ ^li^l ^^S>^cf. 

n 40429, 40430, 40432, 40433, 40434, 40437, 40438, 40439 -H-J£^l)#o] ^ 

hTro ji^- ^-saAH, ^-^7> *m s.<a^ ^-f^ j f- 

7fl7l- 7^ zj-zj- ^7>^ a]*}^ 3 #ol S.^- M-^fe ^^5. 

#7] Al^^ifl ^^^4 SJ47> -f^ §1-711 q-E^ hTPO ^^iMK/n Wvo) 

^#^^1 «H0-§" 2i^>S}7l ^sH, hTPO -fr^H-i: nl-f^oi] Jp-o^oJ ^ 

^*fl2}-°5-, ^§S.Sl o}-f ^-i- 7}^o_S, 4-5^:^.S, M-^f^ <^£}- 

^£^1 hTPO* ^SHM^*}. ^p<^ 3^ ^5. 7J4^- :f ^2,^01 ^-Sl ^A]sr> 
^ ^ ^4 -B-^^]^1: 0 1 ^£1! hTPO Jitf f 4i 

^ hTPO ^ ZL^7} ^ ^S>711 M-^-WC^ 6 ^ 5L 7 ^-a). 

#71 ^^^4 hTPO^l <8*l)ifl M^7> Egr-gr^ #7>S>^ ^o] o> 

Mel- SL^^ ^^tb ^31 7)- &-§--!: ^ Sirf. ^, hTPO^l %^o) 

§>7l ^sHb ^ifl7> hTPO^l 332711 A-l<g ^ 4^ o^ofl i^Slolo) ^-g. 
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^^H^r 40433 -B-S-^l^l «H 1^ hTPO 

^.cf -R-^^-Tll ^ 34% €^§1 1Mb v ^ H^o.^ 3-4^1 

^PfB] ^ 31 £3 hTPO ^ ^7)1 M-Bl-u)-, o]^ <y^^o.s. 

^1^1 -H-g-SM] A>-g-^ ^ ol-g-o] S^S]^. 

40433 -B-£^l7> AlS-g- <$*fl5. °l-g-£]7l ^*jHfe ^*H*M : §- 

W ^H1 *H2:€ ^ 5U^, ^ £fe ^^a] o.^. sl-g-i)^ 

(carrier), (forming agent), s|^l(di luent) ^-^r ^^r 0 } , ^r^, 

^^6.5. ^, oj-t!- sp§^, £ ^ <ai^MS.4i -g-^, <IH*-°] -g-^, -So^Sr^l, ^ 
-f^ t 54°-^, ^ "^-^fe SE^r B]5]-^A># ol 

1000 ^g/kg/^S. ^f};*}. 

40433 tpg^ ^€r°fl ^t!: (thrombocytopeina) 

^r ^-g-M* *r IL-3, MCSF, SCF, EP0 ^ ^H^?}^ 
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(hematopoietic cytokine)-!-^ ^ S^t-f. 

<^*H] 1> PCR°fl 9\*t hTPO <3\£^fe cDNA^ ^flS 

hTPO -fHi*H] -t-^ , °>°]^^^r ^1^1 

■§■ -8-71 s. m- ^^sa^. 

hTPO -fr*!*}^- ^ t^^S^ hTPO cDNA7> #3.^sSM oj^ 

pBlue404(tfl^?]^ 97-75123: )# ^-g-^SS^. 

o]^.tf|El P Blue404 ^ 50 ng# ^£-3. 5>JL, hTPO -fHS*} >H 

€ DNA 7>^-ofl sfltg-sHr #51 Ji ^€-iill-2.E}-oi^(a 1^1 M^)* ^m^lS- A]~g- 
*H PCR# ^1^-^11- fd^ 40 pmol°] ^91 ^Hr,. ^1 

4 Pfu(fyrococcus furiosus) 3MS(2.5 u/jtf; Stratagene^>, Cat. 

No. 600153) 1 #M- 100 id ^MS. «H PCR *>-§~8r ^^^1^4. 

PCR£ 1*> ^ ; 94 1; 90^, ^ ; 94 6 C 40^, ^ ; 55*0 1-&, ^1 

# ^-s- : 72 1: 2£- 4^-§- 35^ ^S>^ tj-g- JL4i 72 °C 5 
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v}&7\7]S. hTPO -fr^*}^ ^A>«flS-l-(open reading frame, ORF) ^4 ^ 

1^1 C-^l^^l)# Al^-^S. A>-g-3T>0] ^3^.3. PCR-8: ^^§>^cf. 

^-7ls|- jzj-^g o.s. zvzj- hTPO -fr^*^ SMI N-^^EHH <>> 

*\<£^r 7Hfe Jf -fH2*> <^^Cf . 

Z| PCR ^#^r 1% °\7}S.&^ ^ ^l^-S-g: -sfl^- 3.7] DNA «H^# ^ 

^efi^^ ^ <^ II (QIAEX II) ?l^.(Qiagen^>, Cat. No. 20021)-!- <>l-g-£M 

^■7] PCR AJ-^.^.«.B] ^f}-£|-JL AjZL^" ^oj^. ^^-§>^ 3327fl^ 

oHi^-g- ^^r^ ^r^sl- ^o]o^ hTPO cDNA -fH3*r# , *f- PCR ll^S 

-§-*lH 100 ^ PCR^- PCR^r 1*> ^ : 94 °C 903i, €^ 

; 94^ 402:, aI^-tJI ^ ; 58X: 1^-, S.± ^ ^-g- ; 72°C 2£- 4^ 35^ & 
4^.^ ^^a]^1 cf^- aj^ jLi ^-g-g- 72°C 5^-^-^. *r4*r°1 #-§"8- *S.*rSi 

A. PCR 4M"£: 1% °}7}S.£.^ ^ ^71 oj-g-^g- =^^§>JL ^-714 1078 

bp 3.7} 9] DNA wj^-l- ^-^1^; 30 ^ #*r#-n-^r°11 ^-51^-. 

#7l hTPO -frS.*l|3 ^SlHeJ 0>n] t Aj- A]<gjzf oJ 7 ] A-^-g^ Aj-7] 
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<4!*H] 2> hTPO f r -£^l cDNA^ *KT^r Stt^I^IS ^ 
CHO >flJ£^]>H^I M 

<£Ulcfl ^12:^ hTPO -H-S^ll ^r^M" ^ °l-g-«]E]°] 

pBlueBac4(InvitrogenA>, Cat. No. V1995-20H] ^ Hh'S^-S. 

41 *H iofl^ ^ta]^ z}- hTPO PCR BglUty- EcoRl ^7> 

§]-Jl 37 TC >H 3*1?> -§-<?]; ">-g-^|^I 1% <^>7>5.^.^ *S ^7]cg^o_^ 1068 bp 

^ DNA ^-§- ^-alSl-^^- - pBIueBac4 ^l^fe ^ £coRI-^.S. -#7l<>] 

2i£d\]x\ ^i£f;}<q 4771 bp^ DNA ^-§- ^-^sV^cf. 

hTPO cDNA PCR °l-g^El p BlueBac4l- ^l^Pl °1-I"g- 4 

: 1^ ^til-g-^. ^^-s>ji T4 DNA z\r°] ^(NE&*>1 , Cat. No. 202S)# <>l-g-sH 1 
6TC°1H 16^1 ^-g-^]^^. °1 ^}-§-^^: tfl^ T0P10F' UnvitrogenA}, Cat. 

No. C3030-03) ^^SS-it^ol^ « 0 >^ o.^. ^^^^1^ cfl^ ^ 

^^V^. ^^^i^r^l LBCl^ 1 ? 10g 5g S.3. 

lOg NaCl) Hfl^l 50 roe°lH 37 tS. 18*1 ?I ^, v] v)*^ (wizard 

Midiprep) ?1 (p r omegaA}, Cat. No. A7640)» °l-g-5}<^ ^^.^^ o]^.^e]s. cfl^= 

^■7]i2f z>£- jif^o.^. *\}2i& hTPO -fK£*fl -ft-3i*r# 5L^-S)-^ *W 
pBlue29, pBlue30, pBlue31, pBlue32, pBlue33, pBlue34 °]^JL 3X^(5. 2 

T3 — / • 
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hTPO ^-51^ -fr^r* 3£^-*rfe *ti2^ -£-§->H|5. ^^l" ^2:5} 7] ^*fl, 

^ hTPO# 71^^ pCDNA3.1(Invitrogen^>, Cat. No. 790-20) ^B]^ Ap/?I4 £ C oRI 
Jfiflcfl *fl2:^ pCDT ol-g- 

pCDT ^3 DNA 5 ug^r fcoRI^r Afield. 37X:*\)*\ 3*1 ?i ^ 

^r-g-^l^I cf-B- 1% o>7>S.^^ ^7l^-g^ ^*9*H 4958 bp£| DNA €€^r 
3s r £i}. -£7]o|M ^2:^; z}- hTPO -fKE.^-1- S^-Sj-fe 5 ^g-a- 41 *M *fl 

^rJL^h EccRl ^ Nhel£-£- ^7)2] 2:£)sHH 1087 bp£) DNA ^^.^r 

^•7] pCDT hTPO cDNA ^^^l^l^l 1 : 3^| t 

^^-§>ZL, T4 DNA eH>fl 0 l^* A>-g-s}c^ 16°C°1M 18*1 #W ^-g-^l^x}. 
o] aV-g-^^ cfl^ TOPlOF'Unvitrogen*}, Cat. No. C3030-03) 

20. LBafl^l 50 me^H 37 TCS. 18^1 # Hfl<£^ ^^>JE. ^ 

^(Wizard Midiprep) ?lS(Promega*r , Cat. No. A7640)# <>l-§-srH t^^-l- cfl 
^ ^#§>^^-. ^"71^- ^ Jzf^o.^ ^12:^ hTPO -fr^-i- i^-Sj-^ 

-g-l-^lS. ^-^«]E]# z\z\ P 40429, p40430, p40431, p40432, p40433, p40434 e}-JL 
^ §1-^cf(s 3 ^5}^ #ej-^n]^ DNAfe ^l^r jLdt Aftel , £coRI, BanM , 

vfl ^o]^ DNA -f-^fe ^ltSrJLdti ^ ^71 *i<l ^^-i- ^-S}^ ^-<?lS}^nf. 

DNA ^7] ^-^^(Maniatis, Molecular cloning, A laboratory manual, 3rd Ed., 
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Cold spring harber laboratory (1987))<H] z\ ^^^M CHO/K-1 

413.^1 $*!*I$H| ^>-§-^-^cf. 

^^^^r 4^)£r ^S^Bl-^dipofectamin; G i bco-BRL*} , Cat. No. 
18324012) « 0 > ^°1] ^ ^^l^r^^f. -f-S CHO-S-SFME H fl *1 (G i bco-BRL^r , Cat. No. 
12052-098) 600 vt<$ 4 ^ef^^c DNA 12 //g-8: %7}& ^ e)S^jE}-Di 36 ^ ^ 

7>^ CHO-S-SFMH tifl*l 600 ^ ^ 30^-# ^^^1 ^l^rS 1 }. 24^1 

& 6-€ #5H°1^°1] 2X10 5 ^€ CH0/K-1 ^]lf CHO-S-SFM H wfl 

1^ Sf. 0.8 me^ ^1^^ «fl^l# y\^^A. 30^- ^4- ^ ^ 
DNA4 afl^l -S-tM-i: 200 fd^ 6~€ ^eflo] eofl -g-^^ ^ -g.o> 5% C q 2> 37 - c 

2^0.5. ufl^S}^. o]^ 20% FBS7> 3.Ht& afl«g: afl^l 1 ^7>*V ^ 5% CO2, 

37°C°1H 24*1 # «ti°<f5rJi 10% FBS(Gibco-BRL* r , Cat. No. 16000-036) 7> ^7}& 
Ham F-12(Gibco-BRl», Cat. No. 11059) S^flt!: 5% CO2, 37 1: ^fl^ 3. 

72*1# yfl^^ ^a]^ (transient) 
=LZ)3L 10% FBS7> ^7>^ Ham F-12 «fl^|S. M^l^t ^ 48*1 ^Vo] ^^tb ^°fl 6-f 
#3M^. f 1 €^ H^Mr 100 mm cl^^ ^ 500 //gM^I *fl.2*}(zeocin; 
G i bco-BRL* r , Cat. No. R25001H ^^NS afl^sHH 7-10^ -§-?}■ afl'SSr&i}. ^ 
nl^ 0.3. *fl^*l 14]^^- uJ-Ej-iflfe f^7> ^-g- ^-ol^i- ^, #3.^ aJ^u-1 

(cloning cylinder; Bellco*f, Cat. No. 2090-01010)1- °l-g-*M ^ -B-S.^1^- I27fl 
olAj-fil fsqt ^rBlS>^cf. hTPO^l EL ISA 7lS(R&D*K Cat. No. DTP00)* o]-g- 
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<^ ^1 ^1 3> ^ ^3]^ ^li^^o] hTPO -B-S-^I cDNA-ir IM*-^: 3L^-&# 

^S. ^^B^ ^ CHO >f)5.<fl>1^ Ikli 

hTPO cDNA -B-^i^} t-Hl ^ <>Mi^h§: ^l^H^l hTPO *\)3iZ}7} ^ 

*H, -*7l 2^1 >H ^l^t!: hTPO cDNA* ^Hr^ 

Bl-i-i- °l-8-*H!5m-. 

^-^11^0.5. p40435^ 7j-f , P 40429# t1]^-Jl4i Mel^ BsjMl-^-^- 

117 Arg — 117 Asn^ ^cj^AV ^ -f-^7> X^Na 494 bp^ -fH*!*} S^-fr 
5a^. ^1 t^E} p404311- a|)3hiLdi flspMI^f 5su36I-5-S. ^^r§>^ 147 Gly — 
147 Asn^1 ^cI^a}- ^ISJ- ^-^7> 355 bp^ -fr^I*). S^-i: ^-5] ^$14. £^ 

hTPO cDNA -fr^i^>7> -£#^12. #^^]&| pCDTl- Aftel^f 

£su36I°-5. ^^3:^- ^f, ^-7]^ ^ -8-*U> <S^SM 117 Arg -> 117 Asn4 147 Gly 

147 Asn^ ^ -t-?^ °> n l^^>* ^l*-?J. hTPO -B-S^fl cDNA-S- ^-fi-S}^r ^flS. 
^31*13 p404351- *fl 4. 

117 Arg -> 117 Asn4 164 Arg -> 164 Asn^ o^];^ p40436£ 
p404293.^-E] ^e)^ 494 bp£) -fHS*} #^^E] p40433# *fl^jLi: 5spMI^f 

£coRI-£-S ^e]t> 164 Arg — 164 Asn^- 593 bp^ ^-^7> azM- 

*VJl4: Afield £coRI-£~S. £-5^ ^^e] pCDT^I- z\] 

P40437, p40438, p40439^ %-$-5. #7]Q v}&7}x}3, SH^fe 2#£) ^-^ 
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M>3]E1 pCDT^l wj-^ 3). 

CHO/K-1 *\)^*\] OT^-fr =l$3- €*H1 2<*l]*\s± ?k 

<€*l°fl 4> hTPO ^S.^ M-07e ^^ofl ^l^r *%7\ 

7]?§a§^^ <*fl^r (Megakaryocyte leukemia cell line) M-07e^ GM-CSFC100 

u/mO, 10% FBS7> %7}Q RPMI1640 «fl ^ «fl ^1 (Gibco-BIM-, Cat. No. 22400-089)5. 

l-^^^V-i- S>7l 3]^*], 3|7> aflx](5% FBS, RPMI1640)# *\]^& ^-§- ^7HH ufl 
-Hl^l- $M4-§-3l*H RPMI1640°-^ 3S] vfl ^ j ^7> tifl^S. 

8X10 4 AflX/mt°l T-75 #2}^a.ofl -f-^-A]7]^L 5% C0 2 afl <£7l ofl ^ 

24*1 # ufl^^" ^1 1X10 5 ^l^/m^l S^I^H 96- 

^ #5flolEo]] 100 gr^r^Si^ . 5^#^(rhTP0, 25 ^g)* RPM 1 1640^5. 87> 

*1 ^(100.0-0.78125 ng/m<>)5- <3^r ^Is}^. Efl^^ CH0 

^B-Efl hTPOl- A}-g-S}£zL, # 11^ ^^1- z]- 1.5625, 6.25, 25 ng/m^ 

s]^5>^ jfofl z| a]s.# 100 ^^-f- 2 !^ 200 

fdS, 5% CO2 afl<£ 7 Hl 20Al#-£<£ tifl<£^: ^1 1 ,uCi(37 kBq) 3 H-^n] 

^ ^7}^JL, 4*]?} -§-<?> 5% C0 2 Hfl^HH ufl^S!^. 4*1 ^jz).^- ^ Bfl<£ 
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^Sl-JL PBS» *HJ-*H 75] ^o^^^cf. 

M]^7} ^3 wl-ojcy-oii ^tfls. ^Ji ^*f| ^1^71 (Liquid 

scintilation counter )S. 3 H- a <M-^( 3 H-radioactivity)-8: S] o^n)- e. 

(Riasmart) ^^^^]^» A>-g-s>c^ cfl2:#^^- ajjifc-S.^ ^7} 

*] (Half-maximal) ^£1- 3l^«H 4 ^^H^ ^^}^. 

tilia«>^ ^ = ol^-o^ SMj-§- M-Bj-vfl ^jo. 25 ng/mt^ ^-£oll^ 40429, 40430, 
40432, 40433, 40434, 40437, 40438, 40439^ 8^]$X^. 

^<£l^ hTPO^l ^7># 100.2.3. JLStt-g- ^ 117, 135, 120, 131, 97, 121, 166, 133% 

<-g^l<»fl 5> ^^1^ hTPO^I ^^lMK /ii vivo) 

€<3ll hTPOl- ^>-f^^^-B] H^^-l- 

5 ofl q-B^vfl^cf. 8^^^ oj.^ Balb/c °>-f^# 7^J13. 

(Charles RiverA>, <g£.) ^(24±1°C), "^#(55%), l2*\#(S-$. 7*\-SL 

7*1 HI tfl-§-*fl^ f^'S^ -§-*4i<M l^r# ^5. ^^MF *}-g-Sr 

l^ofl 5v}Z)7\ *l|f-g- *]g-£. & f^t ^-fl ^«fl 

Jp-*! *1 hTPCfe 1 M g/kg, 5 ^g/kg, 10 /*g/kg 
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§H1 oy-f ^2) 4«.s)-cfl^^o.^.«.Bi ;£^-g- 4^JL EDTA ^ ^^1 
^ ^^2] ^ l^TM1^7l(Cell dyn 3500, °fl J±EAy)# A>-g-^- 

^ ^±S^-2-*]-5. H-Bytfl&cy. hTPOfe 

^7># ^sy^o.^ 4<a*Hl ^7>§}7l Al^}-s>^ 8g*H| ^tft m^^r!- M-^vfl 
&JI, 10«J*Hlfe ^ 20% 

<^*H1 6> CHO >1)3t<*lM hTPO -fr3E5fl£| >«^|ifl %s§ 

hTPO z\)^is}7] zj- ^T^^-^l- € ^S-^ 

(cell factory; NuncA>, Cat. No. 170009)-!- *>-8-*M 10 I ^^ti^SS 1 }. 10% 
FBS7> ^7>^ Ham F-12 «fl*li2- zy 5X10 4 >H|i/mfcS. ^ ^£5^1 

A^^fc ^ 72>^1^> ^^Hf- PBS^. 1^1 ^o^JI ^ afl^HExCell ; JRH^}, Cat. No. 
14311-lOL)^- Ml«|-£cy. 5% C0 2 , 37folH 96*] & ^ wfl^ -#-1^-8: 

(pel icon) %-^?] (Mi 1 1 ipore^y, Cat. No. 42PEL60)# *HJ-*H 1 
*r **HI: *m^Kminitan) ^7l(Mi 1 1 ipore^y , Cat. No. 80EL004)!- *\ 

■8-*M 2*> ^SrS*^. *t lx TNT ^#-8-^(10 mM Tris, 

0.15 M NaCl, 0.01% Tween20, pH 7A)°-£- 4V«\)*\ 30^1 ^^1§>J1 
nH«]-o.S. ^-^e)- = B](Ultrafree; Mi 1 1 ipore^}, Cat. No. UFV2BGC10)S. 3*y 
t^^*}. ^1^1- EL ISA 3^1 ^^*j-<^ >«g^ifl Ajigofl a>^-s)-^ 

«*fl ^ a] -^#Aflio]l^ hTPO -frS-Sfl-S- f# n]-f^«-^s] ^ 
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^^r# ^l*Hr ^£.3, £ 6 ^ S. 7^1 M-B)-Lfl5acf. g 

#3 Balb/c 7^ig 0.5. t^SM (Charles River^}, ^^-) ^(24 

±1°C), ^(55%), 12Al#(_2.*i 7^]-^ 7Al)ofl ^7§^ *^<# 

l^ol] 5*}a|7]- ^lSS. ^ f^t ^^Hfl «f*#°l] ^«fl °>-f ^1- 

hTPO -H-S-^lfe 36 //g/kgsq- 10 ^g/kg^l ^ ^ §>^ji, 

^*^r ^#js->JI EDTA ^3 fl-J=L<>l] cf-g- l^H^ ^ 

(Cell dyn 3500, <>fl isL^ a} ) -i- A]~g-$}-a} ^34^ ^^±S^^>S. 

^<S^ hTPCfe ^7># 3<£*}if-B\ #7>§>7l 5^^H1 

^cfl ^^-i. M-E}-ifl£i^, lO^Hlfe ^<Hr^A^ S]^-5]^cf. s.^ 

-B-S^llfe li^^l #7>» *H?-i5}-5ao_u}-, 40433 ^-£^11- *fli^ 4^ -fKS^l: 

•Br a-r- hTPO^l #M q-Bfi^^l s-M^f. ^ 40433 ^^flfe 
^^]tfl t^i^; ^^%^o] ^<gtg hTPO^ -fr£l*Ml ^ 34% °]# 
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«}^- hTPO -fK£*flfe 4|S||vf|«1M ^4i^r 31^15. 

o) °4t7} ofl-f hTPO ^j-^-^is. 

H hTPO^l 164^1 ^>°lii^ , y °}^-7)\i-Q: ^a^^ 05. ^I^H^l 40433^: 

J±t}- ^ Jl^-o] -fj-Si] 0.3. nflo. i£aJ-<£ ^Jlfl- i.ol^ ^0.3. t},g-jz). £ 

*l3-Bl-g~g: ^ ?1 JD. i±x]m. %H>Al^ ^ ^ o o toi J=a^ o]*V 

^£1^. : 1 
A-l<goi zjol : 23 

Ml 1] 

5 ' -GAAGATCTAT GGAGCTGACT GAA-3' 
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^11^1^1 : 2 
^<*o) zjo] : 24 

^<*£) ^ : ^ 
ifl^ ^ : l^-dfl 

Ml 21 

5 ' -ATGAATTCTC ACCCTTCCTG AGAC-3' 

^•1*1^151 : 3 
^ -^l^ zjoj : 25 

ifl^ ^ : l£-ifl 
Ml 3J 
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5 ' -GGACTAGAGA CGTGTTGCTG GGGAC-3 ' 

>|<l«iJ: : 4 
^1^1 : 25 

M : 
Ml 4] 

5 * -GTCCCCAGCA ACACGTCTCT AGTCC-3* 

: 5 

zjo] : 332 
Ml 5a] 
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SPAPPACDLRVLSKLL 16 

RDSHVLHSRLSQCPEV 32 

HPLPTPVLLPAVDF5L 48 

GEWKTQMEETKAQDIL 64 

GAVTLLLEGVMAARGQ 80 

LGPTCLSSLLGQLSGQ 96 

VRLLLGALQSLLGTQL 112 

PPQGRTTAHKDPNA I F 128 

LSFQHLLRGKVRFLML 144 

VGGSTLCVRRAPPTTA 160 

VPSNT SLVLTLNE LPN 176 

RTSGLLETNFTASART 192 

M<g 5bl 
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TGSGLLKW 
PGLLNQTS 
Y L N R I H E L 
PGPSRRTL 
TSDTGSLP 
PSPTHPPT 
PPTLPLPV 
DPSAPTPT 
SYTHSQNL 

A^al^i : 6 
A-]<goj ^o] : 996 

^ : 

iflcq ^ : i^-ifl 
IN : *]4fl>£ 

M£ 6a] 



Q Q G F R A K I 208 

R S L D Q I P G 224 

LNGTRGLF 240 

G A P D I S S G 256 

PNLQPGYS 272 

GQYTLFPL 288 

VQLHPLLP 304 

PTSPLLNT 320 

S Q E G 332 
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AGCCCGGCTC CTCCTGCTTG TGACCTCCGA GTCCTCAGTA AACTGCTTCG TGACTCCCAT 60 

GTCCTTCACA GCAGACTGAG CCAGTGCCCA GAGGTTCACC CTTTGCCTAC ACCTGTCCTG 120 

CTGCCTGCTG TGGACTTTAG CTTGGGAGAA TGGAAAACCC AGATGGAGGA GACCAAGGCA 180 

CAGGACATTC TGGGAGCAGT GACCCTTCTG CTGGAGGGAG TGATGGCAGC ACGGGGACAA 240 

CTGGGACCCA CTTGCCTCTC ATCCCTCCTG GGGCAGCTTT CTGGACAGGT CCGTCTCCTC 300 

CTTGGGGCCC TGCAGAGCCT CCTTGGAACC CAGCTTCCTC CACAGGGCAG GACCACAGCT 360 

CACAAGGATC CCAATGCCAT CTTCCTGAGC TTCCAACACC TGCTCCGAGG AAAGGTGCGT 420 

TTCCTGATGC TTGTAGGAGG GTCCACCCTC TGCGTCAGGC GGGCCCCACC CACCACAGCT 480 

GTCCCCAGCA ACACGTCTCT AGTCCTCACA CTGAACGAGC TCCCAAACAG GACTTCTGGA 540 

TTGTTGGAGA CAAACTTCAC TGCCTCAGCC AGAACTACTG GCTCTGGGCT TCTGAAGTGG 600 

CAGCAGGGAT TCAGAGCCAA GATTCCTGGT CTGCTGAACC AAACCTCCAG GTCCCTGGAC 660 

CAAATCCCCG GATACCTGAA CAGGATACAC GAACTCTTGA ATGGAACTCG TGGACTCTTT 720 



1 6b] 



CCTGGACCCT CACGCAGGAC CCTAGGAGCC CCGGACATTT CCTCAGGAAC ATCAGACACA 780 

GGCTCCCTGC CACCCAACCT CCAGCCTGGA TATTCTCCTT CCCCAACCCA TCCTCCTACT 840 

GGACAGTATA CGCTCTTCCC TCTTCCACCC ACCTTGCCCA CCCCTGTGGT CCAGCTCCAC 900 

CCCCTGCTTC CTGACCCTTC TGCTCCAACG CCCACCCCTA CCAGCCCTCT TCTAAACACA 960 

TCCTACACCC ACTCCCAGAA TCTGTCTCAG GAAGGG 996 
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2] 
3] 
4] 

3 P40433. 

6] 

*ll 5*3 ^^B\ P 40433 A 5. ^^^^^ 5--n"^# ^]^^r CHO K-l/p40433 (KCTC 
0495BP) . 

7] 

3*3 ^5:^- S-fh§-# >H1^^1- nfl^SM Mf^ioioj) 
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[Qtt 8] 

-8- ^3 
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[S- 1] 



CO 



1 



hTPO cDNA 



N 



hTPO 



PCR 



PCR 



CO 



1 



N 



] [ 



] 



CO 



] 



r 



] 



PCR 



hTPO 



hTPO #E*fl cDNA 



2] 
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BgfU EcoR\ 
MCS 




ColE1 ori 



4771 bp 



Bg/ll . EcoRI <=> 
1.068 bp 



T4 DNA a^|7i|0|^ 

e.co// topi opuh ? saa* 



Sg/ll 




ColE1 ori 



[5L 3] 
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Nhei Bg/11 

Nhe\ Kpn\ 




Nhe\, EcoR\SL^ 
1,087 bp S=4 



T4 DNA afOM|0|^ 

Ecoti topiopmi^ a a a* 



Nhe\ Bg1l\ 




Nhel, EcoR\°£. 
4958 bp 



4] 
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30000 




5] 
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3000 



2500 - 



btf 2000 - 

KM 

tfj 1500 - 

1000 H 



500 



TT A [ 

5pg/kg 




o 



8 



12 



At* Sj»AI2!(B) 
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